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farm animals are high and much work remains to be done in
practically every species, and under the various conditions, to
assess and to reduce those attributable to preventable causes.
At present only rough general estimates can be given,
but they show how serious this is as a limiting factor in selec-
tion. In the United States, about one-third of the dairy cattle
which pass out of the herds are culled because of low pro-
duction, another third because of disease and similar disadvan-
tages, and the remainder for these two classes of causes in
combination. In Great Britain, the number of lactations per
dairy cow averages only about three or four, disease being
the most important source of wastage; just over 20% of
wastage is due to sterility and just under 20% to low yields.
In Denmark the average number of lactations in a herd is
about four, and somewhere about 80% of the wastage is due
to sterility. In the herds of the Nonvegian Agricultural College,
during 1896-1940, only 49*2% of all the cows had up to 3
pregnancies ; infertility gave rise to 37*6% of the total culling,
and handicapped selection for milk yield (Berge, 1942). Also,
there are losses among the young stock coming forward as
replacements, so that the breeder has to keep a high
proportion of his heifer calves solely because they are heifers
and will be needed to keep up his herd numbers ; generally
something over 50% of the heifer calves must be kept in any
case, and probably about 5% of the bull calves, purely as
replacements. So long as these wastage rates hold, there is
very little prospect of useful genetic selection among female
dairy cattle. In the more rapidly reproducing species, and
those with a shorter time interval between generations,
(measured by average age of parents when their young are
born), and higher fertility, such as pigs and poultry, the
proportions of females needed for replacements are much
less than in cattle and can be put at about 10%. Even such
a level is still a serious handicap to selection, in that it
is very little use claiming great benefits from selection for
high production, on the basis of homozygosity for desirable
genes, when only I % of animals may be of homozygous geno-
type and 10% must be kept for breeding replacements (Lush,
I935)- Obviously the intensity of selection which could be
applied in such circumstances would be very small, (In such